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Abstract 

Žigrai F.: Social-scientific relevance of landscape ecology as the reflection of its theoretical-applied
and educational development. Ekológia (Bratislava), Vol. 31, No. 2, p. 168–181, 2012.

The social-scientific relevance of landscape ecology is one of the most important meta-scientific
research themes dealing with landscape ecology as a scientific discipline. In this context it is possible
to understand the social-scientific relevance of landscape ecology as the reflection of its theoreti-
cal-applied and educational development. The social relevance of landscape ecology is dependent
on its trans-disciplinary and educational nature while its scientific relevance is dependent on its
intra-disciplinary, interdisciplinary and managerial nature. The strengthening of social and scien-
tific relevance of landscape ecology creates the required internal preconditions for its sustainable
development and efficiency in theory and practice.

Key words:  social-scientific relevance, sustainable development and scientific efficiency of landscape
ecology

Introduction

Global socio-economic, ecological-environmental problems arouse increasing interest in 
disciplines other than ecological scientific ones, and urge solutions for the landscape. Con-
sequently, this increases competition in sciences involved with research into the relation-
ship between humans and landscapes and requires, beside other factors, perfection in the 
theoretical-applied and educational efficiency of landscape ecology through its continuous
development, with the aim of achieving its socio-scientific relevance.

The social and scientific relevance of landscape ecology represents one of the important
research subjects of meta-landscape ecology involved with multiple aspects of landscape 
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ecology as a scientific discipline. In this context, the social and scientific relevance of land-
scape ecology can be interpreted as the reflection of its theoretical-applied and educational 
maturity or development. Meanwhile, the more broadly interpreted social relevance of 
landscape ecology (obligatory-applied-educational relevance) in its essence is similar to 
that of geography in the sense of Matlovič and Matlovičová (2010). 

The social relevance of landscape ecology is its exterior aspect resting on motivation of 
landscape ecologists to apply results of landscape-ecological research to the practice and 
educational process as Oťaheľ (1999) pointed out. In this way, it helps to strengthen land-
scape-ecological awareness in society. 

On the other hand, the scientific relevance of landscape ecology (heuristic-meritori-
ous-managerial relevance) in the sense of the social relevance of geography (Matlovič, 
Matlovičová, 2010) represents its inherent aspect, which dwells on the awareness of the 
substance and core of landscape ecology. Scientific relevance can also be interpreted in the 
narrower meaning of the word regarding its position amongst other scientific disciplines. 
The main goal of the scientific relevance of landscape ecology is strengthening its position 
among the other sciences dealing with ecological-environmental and social questions in 
the landscape.

Fig. 1. Scheme of the socio-scientific relevance of landscape ecology depending on its trans-, intra- and interdis-
ciplinary as well as educational nature.
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What follows from this reflection in addition to other factors, is that the social and sci-
entific relevance of landscape ecology are not placed against each other in isolation, but, to
the contrary, they are inherently united and mutually complementary. The social relevance
of landscape ecology creates a certain external framework for its scientific relevance, which
determines the potential of increasing its scientific significance and of creating landscape-
ecological awareness in society. Scientific relevance enriches the social weight of any science,
and simultaneously landscape-ecological awareness, here by its scientific landscape-ecologi-
cal dimension.

The roles of the social-scientific relevance of landscape ecology can be interpreted in two
ways, either as a generally educative one where the basic landscape-ecological knowledge 
constitutes part of universal education, or alternatively, in the scientific-applied-educational
position focused on the holistic-synthesising and ecological-relational explanation of the 
spatial-temporal context for the relationship between humans and their landscape. 

Some remarks on the social relevance of landscape ecology 

One of the principal manifestations of the social relevance and import of landscape ecology 
is the public’s recognition and estimation of it as a necessary and useful scientific discipline.
It creates the essence of the landscape-ecological awareness of society and realization of the 
spatial-temporal and ecological-relational natural and social contexts of landscape. This
means that increasing landscape-ecological awareness is accompanied by the increased 
social relevance of landscape ecology. Landscape-ecological awareness is to great extent 
a reflection on the development and maturity of the theoretical/meta-scientific basis of
empirical knowledge, methodical instruments and applied-educational level within and 
without landscape ecology. The societal level of landscape-ecological awareness depends
on the general, and particularly on the ecological, education of the population, and on the 
applied efficiency of results attained by basic research.

Societal recognition of landscape ecology’s significance is a dynamic phenomenon
depending not only on the external political, economic, historic and cultural situation but 
partly also on the trans-disciplinary and educational nature of landscape ecology and the 
social position of science in general.

The social position of science influences the importance of landscape ecology for society.
The present development of scientific disciplines fostered by several processes, including
that of ecology, makes the filtration of ecological paradigms into other sciences possible.
It lends them ecological relational-functional elements. On the other hand, processes such 
as those in geography and humanization enrich ecology by the spatial-holistic and social 
elements which eventually strengthen its social relevance (more in Žigrai, 2001).

The social importance of landscape ecology is influenced, amongst other things, by the
globalization of science in general. It manifests itself in the selection, commercialization, 
convergence and cooperation of different sciences. This selection is characterized by the
preference of technically and technologically oriented scientific disciplines, and a distinct
trace of commercialisation appears in the emphasis on economic aspects connected with 
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the expectancy of rapid returns for the investments into research (more in Žigrai 2006). 
This convergence of sciences most likely stems in efforts to approximate methodical instru-
ments, empirically-applied and educational experience of the individual sciences to solve 
the key ecological, environmental and socio-economic problems, which have global effects
(more in Žigrai et al., 2010). 

Meanwhile, scientific cooperation requires drawing on various sciences involved with
economic, technical, socio-cultural, political, ecological/environmental and geographical 
research to satisfy the needs of educated society under the on-going globalization process, 
and the study of its properties and laws. Each of these sciences can contribute and enrich 
human society by the specific knowledge that enhances it competitiveness within the glo-
balized world. 

For instance, economic knowledge makes it possible to comprehend the economic 
framework and rules of globalization. Technical disciplines contribute by discoveries to the 
building of technical infrastructure indispensable for keeping in step with globalization. 
Results achieved by political science help the understanding of the global political context. 
Fresh knowledge of ecological-environmental disciplines sets the limits of sustainable de-
velopment of the society and ecological-environmental quality in the context of the entire 
planet. Knowledge gathered by research of socio-cultural sciences makes it possible to outline 
the social carrying capacity of the globalization process. Geographical sciences with their 
holistic spatial view recognize the necessity of strengthening regionalization as a certain 
compensating process in the face of globalization (more in Žigrai, 2006).

 a) The trans-disciplinary character of landscape ecology reveals the extent landscape ecol-
ogy is able to communicate and cooperate with socio-political decision-making actors and 
civic initiatives in the transformation of basic and applied research for its needs. The key
factor is obviously the capability and necessity of transferring landscape ecological, rela-
tional-ecological and spatial-holistic scientific thinking and language to those appropriate
within the sectors of political, administrative and legislative officials.

 b) The educational character of landscape ecology is characterized by the extent to which 
it can strengthen the landscape-ecological awareness and its social weight through a differ-
entiated approach to tuition and lecturing in biological subjects and geography in basic, 
secondary and tertiary education. Tuition in ecology, biology, geography and environmental 
science, which are closest to landscape ecology in secondary schools, is central because there 
are sufficient students who possess the basic biological-geographical knowledge to become
future carriers of landscape-ecological principles. These also have the capacity to comprehend
empirical and biological-geographical knowledge in temporal-spatial, ecological-relational 
and natural-social contexts. This can also contribute to progression from the general-cogni-
tive level to that of explanation, contextual, holistic and application abilities. 

Education of landscape ecologists in universities and tertiary schools must achieve the 
main objective of formation of its scientific-applied and educational professional profile,
which in turn can lay the basis for the competitive application in scientific-applied and
educational activities. In addition to curricula, choice of subject, scope of basic knowledge, 
sequence and continuity of subjects, the development of mental predispositions must ensure 
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that future landscape ecologists acquire the capability to combine, create temporal-spatial 
and ecological-relational syntheses and think within temporal-spatial and natural-societal 
contexts. This will simultaneously create prerequisites for implementation of landscape 
ecology lectured as a study-subject in landscape ecological science, and in cooperation with 
other subjects. It is also very important that there exist subsequent potential employment 
options for graduates in the social practice of landscape ecology. 

Several remarks on the scientific relevance of landscape ecology 

The scientific relevance of landscape ecology can be interpreted in the narrower sense of the 
term which combines both the internal and external factors in the context of the intra- and 
interdisciplinary and scientific-managerial-marketing nature of landscape ecology. Thus, 
for instance, the level of scientific relevance of this science in the framework of its intra-
disciplinary nature depends on the following: (1) the preservation of its scientific identity in 
the relationship between the research subject and the approach of landscape ecology (2) in 
the relationship between the basic and applied landscape-ecological research and (3) on the 
relationship between landscape ecology as a science and landscape ecology as the allocated 
educational and didactic study subject. 

Fig. 2. Scheme of development trends and relationships among the landscape-ecological knowledge, number of 
persons with landscape-ecological awareness at the basic and secondary schools and at the universiities.
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The scientific weight of landscape ecology in the framework of its interdisciplinary nature
greatly depends on the position of landscape ecology among the idiographic and nomothetic 
sciences, and on the relationship between landscape ecology and other sciences involving 
relationships between man and his landscape. As far as the scientific-managerial-market-
ing nature of landscape ecology is concerned, the scientific weight of this science depends
on the capacity to manage the following factors: (1) organization and interconnection of 
the individual types of landscape ecological activities (2) events and publications and (3) 
building and marketing the landscape ecology “brand”. 

Respect for these relationships is an indispensable condition for permanent strengthen-
ing of the socio-scientific relevance of landscape ecology. Scientific relevance of landscape
ecology depends on several theoretical and meta-scientific relationships and circumstances
both within and without landscape ecology. The most important of these are:

a) Preservation of landscape ecology’ s scientific identity and ecological-geographical integ-
rity, with the prerequisite of strengthening its scientific relevance, within the framework of 
its interdisciplinary nature. Ignorance of the scientific identity of landscape ecology situated
at the intersection of its subject, aim and research methods plus suppression of its internal 
inseparability of ecological and geographical entities causes problems in its internal unity. 
This can result in problems in the definition of its scientific profile. Anchoring its identity,
integrity and scientific profile increases its scientific relevance.

Sustainable development of landscape ecology and other sciences dealing with landscape
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Fig. 3. Sustainable development of landscape ecology and other sciences dealing with landscape depend on 
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The scientific profile of landscape ecology, and indirectly its scientific relevance, depends
to a certain extent on the relationship between the research subject and the research approach, 
and this is the condition for the sustainable development of landscape ecology as a scientific
discipline. The expansion of this research subject involving research into ecosystem-sets on
the landscape level and the relationship between man and his landscape do not threaten the 
scientific identity of this science, provided that the nature of landscape ecological research
and its themes remain unchanged. 

Widening of this research subject involves the great challenge for this science to provide 
solutions to serious social and ecological-environmental problems. This will contribute to
its increased socio-scientific relevance. This therefore requires continual elaboration of the
landscape ecological research approach, involving its theoretical basis, methodical instru-
ments, empirical knowledge and applied-educational experience. More intensive cooperation 
with other sciences involved with the solution of common problems in landscape is also 
desirable. Ensuring sustainable development of landscape ecology by widening the spectre 
of its research subject and approach, together with preservation of its nature will contrib-
ute to strengthening its position among all landscape-study sciences. Hence, its scientific
relevance will also deepen. 

The scientific relevance of landscape ecology is to a significant degree determined by
the relationship between basic and applied landscape ecological research, by the relation-
ship between the possibilities of the scientific supply of basic and applied research, on
one hand, and the quantitative-qualitative social demand satisfying the varied needs of 
society and individuals, on the other. For the relationship between the scientific “supply”
and social demand to function, it is also necessary to accept the following conditions: (1) 
the internal condition for adequate functioning of this relationship involves the upper 
limit of the scientific carrying capacity of the application of the results of basic landscape
ecological research for the needs of applied landscape ecological research , and (2) the 
external condition involves the observance of the upper limit of the social-financial car-
rying capacity. 

The higher level of basic landscape ecological research increases the force of argument of
the applied research in practice, which improves the quality of the decision making process 
at the political level. This also increases the social weight, – that is, the acceptance of applied
research which leads to the greater financial support to basic research from that portion of
society creating social demand (more in Žigrai, 1996). 

The relationship between landscape ecology as a scientific discipline and landscape ecology as
the educational-didactic subject also helps strengthening its social weight, and indirectly, its 
scientific relevance. Landscape ecology as a scientific discipline creates and determines the
scientific background to landscape ecology and identifies obligatory and optional subjects at
schools, thus helping to preserve the didactic unity of landscape ecology as the taught subject 
and strengthening its position, preventing it from merging with other subjects. And vice 
versa, there is feedback when landscape ecology as a study subject enriches the theoretical-
meta-scientific and empirically-applied part of landscape ecology by the didactic knowledge
and skills of compulsory and optional ecological and geographically oriented subjects. This
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also helps subsequent guidance of the development of basic landscape-ecological research 
for university didactic requirements (more in Žigrai, 2008).

b) Within the framework of the interdisciplinary nature of landscape ecology, the above-
mentioned unique intersecting ecological-geographical property of landscape ecology causes 
difficulty in defining its position among nomothetic and idiographic scientific disciplines.

Landscape ecology represents a certain platform for the co-existence of nomothetic 
and idiographic scientific-research approaches, and the balance between them. It also 
simultaneously plays the important role of mediator between these scientific disci-
plines, and this contributes to its increasing scientific significance. In addition, such 
interpretation of landscape ecology can contribute to the palliation of the increasing 
discrepancy of economical and financial interests between universal, meaning prevail-
ingly nomothetic, sciences and the regionally specific ones. It also means enhancing 
the scientific and social prestige of landscape ecology. Consequently, the efforts of 
landscape should concentrate on strengthening the nomothetic nature of this science 
(more in Žigrai et al., 2007). 

Obviously, from the meta-landscape-ecological viewpoint, the co-operation and 
participation of nomothetic and idiographic sciences and their approaches supporting 
landscape ecological research is very important, as it can contribute to strengthening the 
inseparability of ecological and geographical entities within landscape ecology and its 
identification. 

Determination of the significance and position of landscape ecology among nomothetic
and idiographic sciences represents one of the key, and simultaneously topical, research areas 
of meta-landscape ecology which can also efficiently contribute to solutions of the proper
landscape-ecological, theoretical-methodological, empirical, applied and didactic problems 
indirectly contributing to the increased scientific weight of this science.

The scientific relevance of landscape ecology also greatly depends on its position and re-
lationship to other sciences involved with the now modern and attractive research into the 
relationship between man and landscape. 

This is why efforts to draw sciences and philosophical currents closer to each other, and
to create a kind of general “landscape science”, are observable in literature. This universal
science may be able to integrate several sciences involved with landscape research to solve 
global ecological-environmental and socio-economic problems (Antrop, 2000; Brown et 
al., 2006; Pedroli et al., 2006 and others).

Hence, the stance of landscape ecology and its limiting discipline, geography, should be 
univocal. The theoretical basis, consisting of a scale of tools and abundant empirically-ap-
plied experience in landscape research and the landscape-human relationship have already 
been incorporated in “landscape-teachings” (Landschaftslehre, landšaftovedenie) as one of 
the geographical disciplines, in the sense of Drdoš, 1981, Mičian, 1993 and Mičian, Zatkalík, 
1984. This means that geography has achieved a considerable theoretical, methodical, em-
pirical and applied advantage over the newly emerging multidisciplinary general „landscape 
science” as a more widely conceived science concerning landscape situated at the intersection 
of geographical, ecological and other sciences dealing with landscape research. 
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The position of landscape ecology within “landscape science“ is not so sharply defined 
as that of geography because this is a relatively young ecological discipline with dual in-
terpretation. In the narrower sense of the word, the “ecological” landscape ecology deals 
with research into sets of ecosystems at the discerning level of landscape. This means that 
its position in “landscape science“ is more distant than the more widely interpreted “geo-
graphical” landscape ecology, which also covers human activities and important ecological 
factors affecting them (more in Žigrai, 2010). 

In connection with certain efforts to achieve the leading scientific position in landscape 
research, it should be noted that no scientific discipline, including landscape ecology and 
geography, could possess exclusivity in this sense, because landscape as a research subject is 
very complex. This is due to the landscape entity representing a hybrid, open and natural-
anthropogenic system with the corresponding dimensions and features of spatial-temporal 
human impact results. 

Despite this, precise landscape ecology and “landscape teachings” with their holistic-
spatial-synthesising and ecological-relational approach display certain properties which 
predestine them to an integrating and bridging role for themselves and other sciences 
investigating landscape from their special aspects as well as the landscape-ecological and 
geographical. 

Fig. 4. Scheme of information flow among geographical, ecological and other sciences dealing with landscape 
research.



177

 Landscape ecology integrates the ecological sciences at the choric level of landscape, and 
it simultaneously lends an ecological-relational nature by the research of ecosystems at the 
landscape level to disciplines investigating landscapes, besides the ecological ones. 

The “landscape teachings” integrate geographical sciences into one comprehensive science
and integrate both the choric and topic levels of sciences involved in landscape research; 
this entails the landscape science itself. In addition, landscape ecology and the teachings 
about landscape bridge and reduce the theoretical and methodological distance between 
them and other sciences involved in landscape research. 

Therefore, it is precisely landscape ecology and geography which should establish “land-
scape science” in the sense of interdisciplinary sciences concerned with landscape (Žigrai, 
2010). These should therefore play a central and leading role in co-operation with other
scientific disciplines involved in landscape research. This would also increase the socio-
scientific relevance of both landscape ecology and geography.

c) Matlovič and Matlovičová (2010) advise that the important part of geography’s scien-
tific relevance is its scientific-managerial-marketing nature. These authors report that this
manifests itself in three forms:
1.  As “sciencing”, in the case of landscape ecology “landscape eco-sciencing”. This includes the 

following; establishment and networking of landscape ecological institutions, organization 
of landscape-ecological events, preparation of landscape ecological projects, provision 
for financial sources, publishing of landscape-ecological periodicals and presentation of
landscape-ecological studies. 

2.  As “branding”, in the case of landscape ecology “landscape eco-branding”. This includes the
following; building a marketing image of landscape ecology which preserves its identity 
and authenticity; building its trade mark by patenting its principles and laws suitable in 
commercialization, and an increase in the scientific value of landscape ecology.

3.  As “labelling” in the case of landscape ecology “landscape eco-labelling”. This includes 
the following; involvement the interpretation of the research object and approach to 
landscape ecology under the heading or label of other scientific disciplines, resulting in
the loss of identity and authenticity of the image and brand of landscape ecology, and 
also its position among other disciplines. 
Scientific-managerial-marketing facets of landscape ecology have not enjoyed much

attention in landscape-ecological literature. This reflects the population’s current land-
scape-ecological awareness and the extent to which landscape ecology is accepted by the 
population in general. 

Conclusion

The above-outlined meta-scientific remarks on the socio-scientific relevance of landscape
ecology as the reflection of its theoretical-applied and educational development insinuate
that it is a very complex issue requiring the choice of adequate strategies and philosophy 
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for the formulation of measures targeted at increasing the proper socio-scientific weight of 
landscape ecology. 

One possible approach to strengthening its position is to increase the theoretical-applied 
efficiency of landscape ecology itself. This efficiency depends of the qualitative and quantitative 
relationship between the objective nature of this science in preserving the balance between the 
theoretical and applied core of landscape ecology and its subjective nature. This entails preserv-
ing the balance between the theoretical-empirical landscape ecological knowledge of landscape 
ecologists and their capacity to transform and implement this knowledge into practice. 

Respect for the above-mentioned relationships should create the necessary internal pre-
conditions for the sustainable development of landscape ecology and its scientific efficiency. 
This sustainable development must include the following relationships: (1) the relationship 
between the scientific identity and unity of landscape ecology, (2) its research subject and 
approach, (3) basic and applied landscape research, (4) the position of landscape ecology 
among idiographic and nomothetic disciplines (5) the position of landscape ecology among 
sciences involved with landscape relations and (6) the relationship between landscape ecology 

Fig. 5. Scheme of theoretical-applied efficiency of landscape ecology depends on the balance between its objective 
and subjective nature.

.
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as a science and landscape ecology as an educational-didactic study subject. These applied
relationships will ensure the conditions necessary to increase its scientific and social weight
through observing the appropriate ratio between the sustainable development of the theory 
and the practice of basic and applied landscape ecology. 

Sustainable development of the theory of the basic and applied landscape ecology acceler-
ates the empirical landscape-ecological research oriented to practice by means of analogy 
and extrapolation of theoretical regularities and principles of landscape ecology. 

And vice versa, sustainable development of the practice of the basic and applied landscape 
ecology creates new impulses for the empirical landscape-ecological research oriented to 
the practice necessary for the institution of new theoretical regularities, laws and principles 
of landscape ecology. 

In this way, sustainable development of landscape ecology’s scientific efficiency along with
securing the relationship between the qualitative-quantitative balance and mutual informa-
tion flow between theory and practice of landscape ecology becomes one of the compulsory
internal prerequisites for securing its overall sustainable development. 

Therefore, increased socio-scientific relevance of landscape ecology depending on its
trans-, intra- and interdisciplinary educational and science-managerial-marketing nature, 
together with the corresponding relationships, requires intensification and deepening of
the contact and cooperation between researchers and pedagogues in the field of landscape
ecology and political-administrative stakeholders and civic institutions. 

Additionally, it is also necessary to shift tuition of biology, ecology and geography at basic and
secondary schools from the generally cognitive to the explanatory position. The university level
requires formulation of a clear professional profile for landscape ecology graduates, enabling
them to assume an efficient position and application in science, education and practice.

In this way is possible to strengthen the concurrent ability of landscape ecologists with 
other specialists dealing with research into the human-landscape relationship. This will also
increase the graduate’s landscape-ecological awareness. 

One of the compulsory measures also involves the necessity of establishing the unam-
biguous scientific identity of landscape ecology, for determination of both the subject and
approach to its research and its position among other disciplines. 

Other important measures include widening the subject of landscape ecological research 
accompanied by the deepened nature of landscape-ecological subject and the preservation 
of the balance between basic and applied landscape ecological research. 

It is also desirable to intensify cooperation between landscape ecology as a scientific dis-
cipline and landscape ecology as a university study-subject, together with the strengthening 
of the nomothetic nature of this science. 

The compulsory measures also include intensified cooperation of landscape ecology
with other sciences involved in research into the relationship of humans and nature and 
the building of landscape ecology’s brand. 

It should be noted that these brief measures constitute part of the meta-landscape-eco-
logical research, and they should proceed permanently complementing each other in paral-
lel, and this will assure their high efficiency facilitating the increase of the socio-scientific
relevance of landscape ecology. 
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This socio-scientific relevance is one of the most important meta-scientific research
themes dealing with landscape ecology as a scientific discipline. In this context, it is pos-
sible to understand the social-scientific relevance of landscape ecology as the reflection
of its theoretical-applied and educational development. The increase in social- scientific
relevance of landscape ecology depends on the following: (1) the contact and collaboration 
between landscape ecologists and the political decision-makers and stakeholders, (2) on 
the transition from the teaching of general landscape ecological knowledge level in primary 
schools to the explanatory position in secondary schools and (3) teaching the relationship 
between basic and applied landscape ecological research. 

The professional profile of the landscape ecology graduate should be oriented towards
effective application in scientific research, education and practice. The scientific relevance
of landscape ecology depends on the trans-disciplinary, educational, intra-disciplinary, 
interdisciplinary and scientific management and marketing character of landscape ecology.
These measures must be sustained permanently and in a complementary manner.

The preconditions for forming sustainable development in landscape ecological effectiveness,
and thus increasing the scientific relevance of landscape ecology, include a well-balanced relation-
ship between the scientific identity of landscape ecology and its natural-social unity, between the
landscape ecological research object and subject, between theory and practice of landscape ecol-
ogy, between landscape ecology as science and landscape ecology as an educational subject, and 
also the clearly defined position of landscape ecology between the idiographic and nomothetic
sciences and its position among other sciences dealing with landscape research. 

 In future, it will be necessary to intensify the information flow between the theory and
practice of landscape ecology which, inter alia, will contribute to the expansion of the theo-
retical methodological spectre of basic and applied landscape ecological research to increase 
the significance of landscape ecology and its position among the nomothetic and idiographic
scientific disciplines, and will increase the efficiency of implementation of results reached in 
basic landscape ecological research into applied landscape ecology. In the framework of ap-
plied landscape ecological research, it is important to outline a more effective mechanism of
transformation, implementation and argumentation of obtained results by landscape ecological 
research concerning the changing propensities in the relationship between humans and their 
landscape, for appropriate landscape transformation, landscape planning and management, 
and also to satisfy the requirements of decision makers and stakeholders. 

 Translated by H. Contraresová 
 English corrected by R. Marshall
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